1/19 

B. Cragun et al. 
R09-94-018 




a 



t 


OO 




)-processoi 


\ 


in processt 


o 








2/19 

B. Cragun et al. 
R09-94-018 




3/19 
B. Cragun et al. 
R09-94-018 



66 68 70 



Purchase ID 


Date 


Time 


Item 


Next Purchase | 


s 






s 

72 




Item 


Quantity 


Next Item | 










Item 


Quantity 


Next Item | 






Purchase ID 


Date 


Time 


Item 


Next Purchase | 







FIG. 3 



4/19 

B. Cragun et al. 
R09-94-01B 



CM 
CO 



o 

CO 







Next Clas 


CO 

I 


Suggestion 
Threshold 


Items 


Key Item 
Threshold 


Accumulated 
Key Items 


Probability 
Threshold 


Accumulated 
Probability 


Description 


Maximum 
Class Size 


Class Name 


Net Name 




E 




E 






0) 














X 




X 


<D 




<D 


z 




Z 


<D 




<D 


O 




O 


c o> 




c cn 


ai d 




a> d 


w rr 




!? rr 


o> Ll 




<D LL 


&_ 






a. 




a. 














9- x 




5" x 


c a> 




JE a> 














<D — 




0) — 


Z 




z 


c- 






>% 






ai 




a> 




















jQ 




la 


d 




d 


.a 




JQ 


o 




o 


c 




i_ 


a. 




a. 






4*: 


E 




E 






ai 















O 



X 
<D 



22 
* w 

3 .c 

to h- 



E 2 
_2 "o 

— XI 

in 



= o 



c 
o 



o 

0) 
Q 



E 
d 



in 
d 



E 
o 



d E 
E ~ 

3* 



E ° 
o 2 



E S 

I 55 
*x w 

o «f> 

21 J2 
o 



<D 

E 
d 



£5 



5/19 
B. Cragun et al. 
RO9-9A-018 



( 



88 



Class Name 



Items 



Purchases 



Next Class 



Item 


Quantity 


AddCheck 


Old 
Probability 


New 
Probability 


Next Item 






Item 


Quantity 


AddCheck 


Old 
Probability 


New 
Probability 


Next Item 



Purchase 
ID 


Next 
Purchase 







Purchase 
ID 


Next 
Purchase 






Purchase 
ID 


Next 
Purchase 



Class Name 


Items 


Purchases 


Next Class 



FIG. 5 



8/19 
B. Cragun et al. 
R09-94-018 



92 



Purchase ID 



Items 



Next Purchase 



Net Input Index 


Next Item 




Net Input Index 


Next Item 



Purchase ID 



Items 



Next Purchase 



FIG. 6 



7/19 
B. Cragun et al. 
R09-94-018 



Class Name 



97 



Items 



98 



Next Class 



Item # 


Probability Old 


Key Item 


Add/Delete 


Probability New 


Next Item 


I 


Item # 


Probability Old 


Key Item 


Add/Delete 


Probability New 


Next Item 



Class Name 



Items 



Next Class 



FIG. 7 



(Start) 



r ^ 



8/19 

B. Cragun et al. 
R09-94-018 



102 



Create Temp Class Definition 
Initialize Flags and Accum. 



DONE— 1 





Set Class Item Present = 1 
Add Prob. to Accum. Prob. 
Add Key Item to Accum. Key Item 



Sort Suggestion List based 
on Confidence Value 



124 



Output first N Items from 
Suggestion List 



FIG. 8 



9/19 
B. Cragun et al. 
R09-94-018 



132 



(Train net subroutine ) 

r 



13A 



136 



Call create net 
subroutine 



I 



Initialize network 



Call build class 
training file 
subroutine 



Perform one 
teach step 



138 




Perform end of 
epoch processing 



U2 



Log data? Yes 




U8 



U6 

A 



Log data to file 



FIG. 9 



10/19 
B. Cragun et al. 
R09-94-018 



152 



C Run net subroutine J 

V 



Get net name 



154 




Done* 



Set net input to 
value represented 
by presence flag 



n 



158- 



Process data 
through network 




Add item # and 
net out activation 
to suggestion 
list 



166 



Done-^y^Return J 



FIG. 10 



11/19 
B. Cragun et al. 
R09-94-018 



c 



172 



Create network 
subroutine 



) 




174 



Next- 



Assign net 
index number 



Done 



176 



Create class net 
with in and out 
size corresponding 
to number of items 
in class 



foeturn^ 



FIG. 11 



12/19 
B. Cragun et al. 
R09-94-018 




Enter Class 
Definition file manually. 
Set item Probability 
to non-zero 


186 








Update with 
purchase data 









FIG. 12 



13/19 
B. Cragun et al. 
R09-94-018 



/Build class training^ 
V file subroutine J 




Next 



194 



2Li 



Add purchase id to 
class train file 



Done 



Retur 

T 

201 



196 



' — Done 



For each 
'item in purchase' 
detail file for 
purchase id 



198 



Next 



1 



If exists, get net input index 
from class def file for class 
name > items > item # equal 
to current item # from 
purchase detail file 



200 



i 



Add net input index 
to class training file 
for the current 
purchase id 



FIG. 13 



•• •• 



U/19 
B. Crogun et al. 
R09-94-018 



202 



(start) 



Re-create significant 
purchases 



204 



i 



Add in other 
non-class items 



206 



i 



Analyze for change 



208 



For each class^ — Done 



210 



212 




Train net 



^Return ^ 



FIG. 14 



222 



( St ° ft ) 



15/19 
B. Cragun et al. 
R09-9A-018 



224 



Create Class 
Update Structure 



FIG. 15 




Add purchase ID to 
Class Update 



16/19 
B. Cragun et al. 
R09-94-018 



(starT) 



DONE-i 




Calculate 
new probability 



Add 


Item 


Count = 1 


AddCheck= 


Purchase ID 


I 

264 






Copy old 
probability from 
Class Definition 



276 



I 



End 



262 



Count = Count ♦ 1 
AddCheck = Purchase ID 

I 



FIG. 16 



17/19 
B. Cragun et al. 
R09-94-018 




282 



Done- 



- K End ) 



284 



Next 



i 



Sort Class Update 
Structure by New Probability 
Save Class Definition file 
Create temp Class Definition file 




FIG. 17 



18/19 
B. Cragun et al. 
R09-94-018 



303 



TIME 


DATE 


WEATHER 


CUSTOMER 


BUYER 


IN-STORE 








DATA 


PREFERENCES 


DATA 



304 306 308 310 312 3H 



FIG. 18 



19/19 
B. Cragun et al. 
R09-94-019 



(START) 



I 



322 



COLLECT 
DATA 



I 



PROCESS 
DATA TO 
PREDICT 
CUSTOMERS 



324 



I 



326 



PROCESS 
PREDICTED 
CUSTOMERS TO 
PREDICT SALES 



I 



328 



PROVIDE 
PREDICTED 
SALES DATA 
TO PURCHASE 
ADVISOR 
SUBSYSTEM 



I 



C STOP ) 



FIG. 19 



